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Abstract 



PROBLEM TO BE SOLVED: To provide a resin-sealed semiconductor device wfiich is improved in its 
insulating and heat-radiating characteristics. 

SOLUTION: A power semiconductor device 12, a controlling integrated circuit device 13, etc., are 
mounted on metallic substrates 1 la and 1 1 b which are made by blanking operation to form part of a 
circuit. The devices and substrate are connected by a metallic thin wire 15. The metal substrates 11a 
and lib are sealingly fixedly molded with first molding resin 16 having a high thermal conductivity 
between the substrates and on their bottom sides. The metal substrates 11a and lib having the power 
semiconductor device 12 and so on mounted thereon are further molded and sealed with second 
molding resin 1 7 having a high thermal conductivity. One ends of the metal substrates 1 1 a and 1 1 b form 
external terminals 18. Since the metal substrates 11a and 1 lb are sealed at their peripheries with the 
first and second molding resins 16 and 17 having high thermal conductivities, the heat radiating 
characteristic is improved. When the resins are increased in their thickness, the dieieclric-strength of the 
semiconductor device is improved. 
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ffiSi;=S:illX L^i-g|5m®^ Jl^/*1-^XSlt , Mf]S[li1-gK«® 
^?Jjfl;'i$-a-^J;^jil. mIIBA9-¥j;*^ST-. ntirdfliiifP 



mmx'Mitt =b xM t x. fzmfM±'mm\^^m 
xfi i , L tzmj-m^a^j^zs^Mm^mmmzmm 

J^^fl 1 cD#l)IiTi't±ia^T^XSt> HulB^^P.S-1SlHl 

mm\s.m^(Di)mimxLi'\-mnm^mj$.^xm i ©0 
m^mmt^xnt. BiiiBiii ©!iiijgffi«cD3i-gr5ms$: 

mIIBSl2©[p]Sga«c7)ia^^g^!ciS-&$-ti:> fiuIB^; 1 © 
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^mmL, mmmmzmm^^^Bi^L. ^2©iHii{&s 
m.^mi&-r^xmt. HiiBB^.i©iiis§sts©ti)fB^&-i5m 
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1 (D&fmmotmm&mm^mmm 2 ©0iife®«©ia 
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•WW* *5 T . fli'l ffl ff* *K iHl iJS ^ -fc J; ® I lli Tl^ g|5 a°p 
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[0 0 0 8] * fc^ 1 ©<$flIgT^»^f fn^*^ 

©it ©#^»^s©«)»f ^j/f iffi jjDi^^t T-nBBms i-r 

li {aii ^ ^ <iin ( c -r -g. - H t ^ o 

[0 0 0 9] '.k\z^^m(DmM(Dmmiz-o\^^Tm\s^^- 

m ^f^*^ b EiJsjT H 1 «*^fl;^©l^|jgit±S!¥^{^ 
g E H *3 1 1 ^ 11 © ff^ © - fJ^iJ © *^ ^£ ^ ^ f ITr E El 
T$.-5o la 1 (C:^K-r=te>»'*SlliS©JK^ti. /V>^r-£^ 
^?-7©*Krlk*WbT*3':), Ay^-'jm^ii'iT'&^l PM 

(ciifflL^ciiii=r©t;t-5l5t::;^j;i'4fili!ic:-3)i^T. iyj^J. H^JJil 

\z m^, ¥ Tic ^ Wi)^coifa^tX'\iu i^m^ m.mr -s o 
[0010] HI m^mmmm(Dmmm±m^^mwm 

rStt. ifJ*- 0 . 5 mm©#iltK* U - h* 7 AJjiiX© ZT 



( 6 ) 

9 

mmm-^ntzitmm'Ri i a. 1 1 h±\z/-^u-=m 

4/0^'fIic$tl., lltl43t^T«, A°7-¥^.f$ 

SIT 1 2 1 8 i^^'^mjtiiis 1 5 Tmm^nr 

V^^c L.T> nM^^m^^■(0!^fi^ffi(^B 1 ©ifflt 1 6 T 
■SiMm^Kl la, 11 bFrgiSj^D'^^/KEMiSTi^'i't^ia 
S^nxi/^^c S/t. y-^^-^^f^^^^l 2. fliilfPffl^- 

Kffitfii la, 11 h'm^^isr&m<^miUBi(D¥Jimi lo 

6 KSMK^^©e]cJl^il®ai2<Z)©t)J|l 7 

T£-t±^nTi/:i-5. ^1^&"l5yniiT 1 8 (isfeiSa« 1 1 

[0 0 11] ^^SSW^^^OfmS^ihSy^'^ei^^SBfcJ; 

1 la, 11 b^illSMi^^iSM 

^mmcDmmoymi, ^2cds)jii6,_ i 7T-fet±t 
[0012] miw, 1 ©©Hi 1 6 ii^nm 2 ©utag 1 ? 

ti, >-'J:i/ (S i C) , TJU^i-. -^f^-'yy. 

[0 0 13] ^fz. ^M»«l la, 11 blC^liT-?- 
©J¥^('S<&IStt, ^MffiSl 1 afcJP^^O. 7mm 
iLTA°7-i|i^^*^Tl 2^iSicL, ^MSSl 1 b 
cd;P^!j-<&0. 5mm.J:bTfiiiJWffl««lH)SSP^Tl 3 

la. 11 \i<i:>^^w$.<Dmmw 

(J. /W-*^-*lJ^Tl 2 OTBI5<^^ 1 ©mug 1 6T-tt 
(0.3±0.08) mm. SimfflMfSlElSS^T 1 3 (^T 
BBTtJ (0.5±0. 1) mmX'S)^, i^Cfe. #RStS 1 40 
1 ai^^S;lf 1 1 bilc/f^^M^l^tt^;5-ffi<tLT 

@ W t T ^ ii Ffl t c g|5 ^ e<) I JP S ^ ffi^ ^ ^ 2: 
■6ft#Jjnxr^CiT\ ^M»1-gl la. 11 btiP^ 

[0 0 14] U^, ^Slg'^JTfett^^XtcJ^oTFrrM© 
•i&Kffii;flJsE^'YfLTiHirdiM^/iJo^^i;'c<52;S3S J a, ] 
] b«, S;e>;b^UA6><-y + Lfc#r4ffi^rrt>t-{(^^JlJX.L- 
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i&S-M^><- ■;^^bfcJ1^0. 5mm<7)^tI^£n*.K#JD 

xu, $b!::)&®fi«^aisiuxu. m^mj$.Ltzm^ 

0. 5mm(^^>MS«l 1 XOge'Dt-T^Sffit^ (1 1 

a, lib) xf^A^-^^ff-^*^^ 1 2, mmmmm^a} 
fi«. m-mmmmm^m\'^x'iiuo. ^lt. 

/N-r7-it£2g^^7-l 2 <!r#M»+Sl 1 a^. A9-*# 
#:*7-l 2FB'?i:$^MI01IS 1 5f;J:0MIS1-So ilWlg 

[0 0 17] :;^^t;0 3(::^Tct-5(c. MmMmm(Di^m 

m<D% 1 o<ifiii 1 6 T^MS« 1 1 

ii±@^-r-5o dOIgTli. ftXST'^SStR 1 1 © 
^'rA*-;^j-y hBlSl 1 c (7)-^^^nfi!=71/-A 1 1 dS: 

a , lib ;(;^gttJ3ji L;^£ l^ct 5 (CiglgHS-r-So 7ic*5. IH 
tcfeV^Ttt. Igicomjjgl 6®g|5»^^-rfc«6> -015a 
•>5^>ifLTV^^o *;^cdOIgT«. ^S»«l lO 

i LTI/^SCDT'. ^l ©WJOgl 6 t<DS-«tt«[«G±bT 
V^^o ^ytggl ©1MI1&1 6T^MS^1 1 rB^43<i;l/l£iS 
mi^i£$t±ll^-r§E^. ^mS^l l©A7-¥2®^!^^ 
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[0 0 19] mzmb\z7T^-t^'o\z. ^m&Wi \ \<^'a 
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1 8 2 (Dmm 1 7 gl5i 0 7jc¥i'^tti bfcMi: bT 

fcOLTfeJ:Vio Sfc^l-SKM^ 1 8{I-^V^Ttt, ^IKS 
=tg 1 1 ©JT-^te^ini©®PtT^^^!^^ 1 8 tfi^mm 

[0 0 2 2] ti.^. m 1 (I^b7tllJE<Z)Jg®.TSilWb7t 
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mmmmw^m-f' 1 3 ^mm-r^ t ic j; 0 . Mr-A^ 

1 1 a, 11 b®)&tSf&^®1->t)B;f-!COl/Vc«. /"(U- 
1 2 ©T^fRCD^ 1 <Dmm 1 6 (0.3 + 0. 

0 8 ) mm, tmmmm\si^m^' 1 s (Dym<DW, 1 
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11a, ] 1 h\zm^M:^mf^:>smz'oi^TU. mi 
\z^^Lrznmmm-cmmtrzm'o'c$}^. 

[0 0 2 4] *^i-S©®SiT-tt. ^mw.^n^ik^liux 
Lrz±WJM&l 1 ±CDSi'dtt^%'M (1 1 a, 11 

b) ±iz/^u-Hm-imi'i 2. pmmMm^^m^i 
3 , "tmwmj-^ffo 1 4 ^i^fjcL, &mmm 1 5 (c j: 
D m^vrz'ikizMmiRmmo)!$.mm(Dm 1 ©tiijg 1 6 t 

Tzfi^. co:>^ott.i:mmmzto\^^x. mc^mt^cDW^mt 
{.Tit. ^mm^rjt>ik^ij\3JLVtz^mmmi 1 a, 1 

1 hm^^iff&Mmm^ii±m&Ltzmz. ^msui 

la, 11 b±lC/1'7-¥#^»? 1 2> *3<kl/fHiJfPffl 

mmm^?^^i 3, -^-cDiijj^a^gRp^p 1 4*ti:sL, ^ 

n'?-ms^:^mm-^ntz^mmmi 1 ic^^bTi>f±-r*« 
^izi^mL. ^Masi 1 ±osffi[aa/5^'>7S^^^> 

la, lib tl#«bfcm 1 (Dmn 1 6 Ol^flgt^ 0 S|5^ 

[0 0 2 5] ;^(C*%B^©^MIlgl^±Sit^^flsi^SlC*5tt 
■2) o 

[ 0 0 2 6] 0 7 (a) II^Ttlflgi-t^ilJ^^^^^H 
E15Jl^KLfci|lt!IgS^lJiSJit£^.#g«*^fiK*t^l 9 (HI 

T, ftifsiHigsjii? 2 0 jast^^. a>x>it 

^(^ffiTgfp°p^fg«KLfeimg§S^2 1 i^^©;i3aiiSiai5ti 
T> i^^'&SiiTWIiL.ittjWT-^O, 2BS■^mct?.«^ 

mmm^M±Ltzmi^X'$)^o miimytm&r'$)^mm 
\zx^miiix^i>o f^ii. mi (a) n. 'f$i:±- p'g^B 
m-^^^Wtxh^mm'R 2 2 ^kiabi^ 2 3 ^<Dnum=^ 1 

8 C7>i^^tl<^(J. 117 (b) , (c) 

[0 0 2 7 ] i^tzmim]\fM\mimwmm>^^^';if 1 9 

C0^4{:i155ir,!-7- 1 8 tl^jLT. 0 8 (a) ~ (cl) (C>T<TJ: 
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O \Z. m'K^ 18a. ^tBTf 18b, 1 8 c . *3 

eh LK\ < ^^iM 1 8 cl ^ § C t (I J: D , mimW. 2 

ff.#$-&Tffliii-^c t/5^"T^-So s/c^^i-g•l5^i^i7-l 8(i 

0 8 (e) ~ (g) lI.^]^-rJ:e»7'cC^^7vl 8 e, 18 
f, 1 8 g^fgPjcL, ^©#^7^:1 8 e, 18f, 18 

[0 0 2 8] (gl7 {C7K-r2HSte{:iJ;-5#l)lifMlh 10 

m.^M\if^m.\z.^\-^-z. % 1 costs -e*)^#iJ)§itii:iy^^ 

^ei*gttffi)S{*l 9i:, IS2 WS4STfe^0SSa-tS2 1 
« 2 1 fc®^jc L fcSaii 2 4 t:51-^|!*ii5^ 1 8 hifiW-^ LT 
[0 0 2 9] Sfc, 07 (a) (::^-rJ:-5 7i2BS1g(:i 
iji#^*:^^fi*g^E<* 1 9i::^bT. lBlSgaS2 iSrllSL. 

^ 2 ©tlflg 1 7 Tmilg^>t±S!¥^<*i^«tMjS^^ 20 

1 9 <5:!ll?§a^£2 1 chc^JPal^VcJ 6l/(cnffl®^^1SMi'f 
±-r*l^. ^ 2 ©^^fli 1 7 Ti-siMJIgitjiSl^^i^gSti^ 

#1 9 tiH]s§a^2 1 tofsWaci-^jE^^n-r, 

-5. 

[0 0 3 0] i^t*feBJ©Wll&MlJ:Mit^«^S®ir*5tj- 
•5||J!5®Ji^^O$ e.t::M©^JtOl^T, |119^#BBLT 30 

[0 0 3 1] H) 9 \Z^\A-X\t. m 7 (C^bfc^il&tt^Si 

itw^JsEtCteff SB 2 5*5j;Z>'§:i^gK2 SS^e-tcMKL 

[0 0 3 2] !lrSt^g|5 2 ' (DlSI!|iiii:SJij^^#:gS 

^,cD^ai5SS^ 1 8 (;*^;i^?)fr^:^)SilIffl-r^fc^?)0¥©T 
$>D, 119(Z^-rJ;-5^i:¥®S=?:©ftfi, »r 

HS^?. »ttc;^i<HTt>J:l^o mliaKf^g|5 2 5 ©Jl^ 40 

[0033] %tzmi&^ 2 6 IS, Rijfi2:!1-ff|5«T- 1 8 co?^ 

Hiinn 8 b, 18c t\tmwm.^~ ^(DmmmAM 
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fc?§igg|?2 6^^^g|5*ini^ 1 8»-*tUTt£l-<CK:lt^c: 

i)„ ^rzmn^2 &m-im.\t. msii^ij^D, ^-t-sf^SiSi^ i 

[0 0 3 4] ^J>^tC. *%Sj^®»it±SJi|^S<*:fefi(Dil 

mi 3 ^#DibTij£Bj-r^. 
[0 0 3 5] m%^m2--m<o\z^Ltz^wm(D^ii.\^ii 

■rs^MStel la, 11 b7'd:i'$§®iS£?l^j3jcL, 

1 2fj:i:*j^ffiL/cJ^tC^l O^JJgl 6 

T-lSilSffil la, 11 hT^^^is^mm.'^i.^^^mt. 

[0 0 3 6] 1 0 tlS^TJ; o la 2 -B 6 ICtk 

a, lib. ;51-g|5^?l 8 iT^J^MWcCi'©^^^*?^ 
fiJcU, $&tc^saiSi 1 cDftb{'^±fi#®}^cVi^^l:iH 
®?L 2 7 a =b b < 2 7 b T^t t*<D«±^gS: 2 7 ^Jr 

fg^Kf •5. 

[0 0 3 7] ^bX, HI 1 1 $)<h*^Ctb 

is.mmxizji-DT^i(Dmmi e cictoj^Bgbfcjp^ 

1 . 0 mmCDmm^ 2 8^, mtiMmil 2 7 a =£> b < 

^^gi5 2 7 bfj:^com±^m2 7 ^miffz^mm^i i 

\z&^^-^-^. ^MS«1 la, 11 bPBlt3J:l/j£®^^ 

^H^-r^So d zx'^mmm 1 1 i^ii&t5 2 8 t(Dm^ 

«. «flg«2 8 (c:i§:(j-rc5^^gB2 8 a^^mmui 1 1:: 

J^^bycmil?L2 7 a fcb< tt^^Ra?2 7 b <t*CD^^il; 
^©2 7(c:i^^^-a-^:i<htCctt9fT7if5o 
[0 0 3 8] -^©m, 01 2(r^-rj;pl'. i^tll&«2 8 

-r^^mmuiia, 1 1 b±ii/w-*^*^^^ 1 2 

[0 0 3 9] -f-bX^J^r A*-^)'7 hT'cCt'SrffJS;^^, 

mm^miommi 7X'i5rjhb. ^^asss? i sojox* 

[0 0 4 0] 3:o;5-gx«, h'bi^^^mKDmmi & 
\z^y)mm^2 s^^jgej^r^ox, #^ici9tiigti2 s© 

Jf*^i^-t^1"^ii:7i^X^, ^)^»^ 1 1 ©l£iO<73#l 
)]B©)li^^^i^)-iCb. ^miSlcI^, rc<i:Att'#l?.S1Sl 1 
a ©® ^' X © K ©ii 0 $ jg? '> $ -5 3 i *^X # * o 

s/c^Mijgts 2 8 tikmmm. 1 1 i^fi^-^ns^r^^x. 

l'minLicl;L-<X. miifM^OOj^'^mAK. 
[0 0 4 1 ] A'(i*%aj(D^)J&MjiSy*2©^l5ffllc:fetj- 
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[0 0 4 2] 11 1 4 (C^-f"t/'S/3)c«> m^O. 5miTi(?:)^|iil 

U- F7 u-Aj][ii©:ri< , ?T"e>t*#Dnx{' cto 

1 a. 1 1 b±(CA'7-^i^-f2^'^-? 1 2. *3J:I/f|ii|1ifIlil 
ttWElS&.^T-l 3, ^©{lii(^€Tgl5u°D 1 4:*^'JSftlc^n« 
/\'9_il42g.^^^ 1 2 tmf^im'f- 1 8 t75^'^ffi*llll5l 1 5 

l,ZB 1 (^^^-f A"-- 2 9 . |g 2 CD^'-i' 3 0 ^fS^t/c^fc. 
(^)T^0. 2m(^^^A'-2 9, 3 0 t^Xe© 
^^tlJgS^ Jtll^O^IJI^'O O^'l-gf.iffi^ 1 8 -\®#«^E&JJ:T 

^^"ho^xh^o -rr^t)i>. mmm±m. m^^-f/t 
-2 9xp5€tnfjiti^-orcmm^m2<D^^n-3 ox 

(Dmm<Dmih^±i^^ o ® ft« ^ ^ ^ ^ © 

[0 0 4 3] :*:^JE®J^^©J:-5tC< 2a^-fn'-{CJ; 

»^'fb^K±T^-S<, #^i:LT< ^l©^<A'-2 9 
05i^CD«-g-(D4^BBS^^^^ttO. 3 5 %. ^2©iS'-Y 
A'-3 OCDi!^.CO«-&W¥ffl1«-&^^^ttO. 2 5 ^ 
1, m2©^l'/\'-2 9, 3 0 ^Klttfcil^eD^^fflJg'g- 
^^^ttO. 0 5%, rS'-l'A'-^IS^tT'^V^iJ'&O^ffltg 
^7f^§:m\t 1.45 %X$)-orZo 

JO 0 4 41 ^mm(Dm^m(DmmM±m.^mi^m 

mx\t. ^^v±J6gB3 1 <^^1-g|55ffi^ 1 8PKI'4^rRfTiB 
«LTl/i-5o L/t7&^'oT> ij- K-7 i^^fijffl L;tA 

^mf&LxjzmiT&mommii±m^m<^^^m^mmL 

Xt>tMm=&\^±-^'^^^tt^X^^c *ll2(icDfg^T 
(d:^^->'ihis6^3 1 «4^r0Tt bTl^^Tl^, *tft^^±l'*t 
ipJ-r-SMi^Ttl 2 trmt\.Xh^\^\ 
[0 0 4 5] ^-~J±ii)^ 3 1 CDrtffliJCDH 1 

1 6 T^t± $ ri § ® m tC « > 7 -7 ^' BT^ 3 2 75^*ff$)5£ $ 
*3 0 . a? 1 1 6 TMjI: L/i^fe, 7 -7 ^ ^ 3 2 

1 OI^JJIj 1 6 L> 7 >:^-y:i^c^W UX, t^vii: 
O W It il U i: X -t >^ ll: «6 15 3 1 mk^iX o (Di 
KjhX^-So 

[oo4fi] jLi;,±. .4>:'^^i■^^®i^5Sx•^L/z^.m^^JJJ:g!J^|i 
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tgXHuHeiHiSgt^iiJg^n/c&^ifflSl 1 c0^5'i'A'-$;^y 
h bX^-r A^-* V hg|5 ] 1 c *Jf^J5£ LX-g|5^1-SK^ 
1 S^JfMbfcD. -g|5mjJ&MlsK[^0l^BPg|$$ffi-3Xl.^ 
-S^Jl^SSB^^WrbX, -g|5lHia&^5f^;;^-r^o ^tx 
"SI^MIiti^^ilicXMXd:-pfcm\ Wp^7 l^-A 1 1 ci 
^^UrrLX:5'l^gR'fiSl S^fl^i^ScL. i^^^^XlpJiJSI^^/J^f* 1 9 
2 cD^^tJl 1 7 Xi-ril; L/ctg/3KX$^ 0 . li^ 1 1 

10 6 2 ©^I^IJg 1 7 <htt. iffeiitt±<7?X7H^i/tS)MS/ctt 
4^U7x-l/>-y-;b7 7-l' h' (PPS^^^jJt) tlcfcO^SfiK 
L ;t cDX$) 0 . /N° ^~ v^j^ifi ^ JI^ L X t) ^ 

S5 I v^cD-mM^tiWrnm^^n^-^^^^hts^x^ 

^ 0x^)^0 
[0 0 4 7] 

[fs B)!©?;i^] i^mmmmu^m-^^mwrnm. (c =fc n 

il H ^ iSSSe^^ fi£?f^ ffl ©ifllgXit ih b X 1/ i -5 © 
X\ ijlS*!|#tt*[fi]±$-a-> *fc^<D©IIlrojP^!^2:;^^< 
20 -r^CliX, *SiftBJE^I^±Si±^Cl<h/6^X#*feC0X 

X^;f*^JI:i:bKLXt/it. LV:>5Cimi&#-r'S=b®Xfe 

■So 

[0 0 4 8] ^fz.m!&i^m-z^\^^x\t. %\(Dmmx^ 

SIS Lfctt^t'X^ 2 ©®ll&X^®fefiJ:<&fT?^cj; ^ tut' a 
aWiSS^*)ili^^5iScXl77^ci:V^, IIIE§^i^©S|5gXig#tt 

[[g®©ffim;i£Bi!BJ] . . 

[0 1] i^mmmmm±.wmw^&w\z^\-^-^mk(D 

[0 2] *f6BJ<DiaDgt=r±My#Jif*gH©^ii-;^r4}c*3 

[0 4] ^^m<Dmjim±m'=¥^i^^m<onm-:^mz:b 

[0 5] *5EBJ<^milll^±S!#^#:&fi©®!ii:^rit:ife 
-5 H SS o ^ CD — ff !i © I S 0 
[0 6 ] *fgaj©tl)Ji$^!±yil¥^#l^ffi©S5!iiS;^ffi{::* 

[0 8] *%D/j©iJJMljJ:Sk¥^#:^ffi(I^^t-5|l|Jffi© 
50 )U^©^C!c:fi!JO{>!l^>T<rLKl 
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[Ell 0] :$^mmmmm±m^m(mm(Dm7&yjmz 
mil) -4^mmmmm±M^mti^-mE(Dmj&:;ijm\z 

ion ^ 'MM (7) m m © fin © j cd i g la 

[SI 4] 4^%m(DWi}im ±mHmi-^mmizi-d{f^mm 
o:iMm(D-^ 'hizi&com(Dw-w\m 
mi 5] 4^%mo)miimi±m^^mi^mmo:>mnm. 

mi 6] r>^i^cDmfim±m^mi^mm^^-rmmm 

1 1 ^m&m 

1 2 Au-^m{^m'¥- 

1 3 mmmmm^^m'?- 

1 4 ffi^gBp°p 
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1 5 <kmm'^ 

16 mi omm 

17 B 2 (Dmm 

1 8 5^gi;vffiT- 

1 9 mmm±m¥mimmmf$it 

2 0 -misiEis§^-7- 

2 1 

2 2 KffiA' 
2 3 KJ^^glJ 

10 2 4 nm 

2 5 Kff B{! 

2 6 mBm 

2 7 

2 8 MJl^^g 

2 9 Hi CD^-f 

3 0 112 CD^-r^t— 
3 1 ^-~J±isb^ 



mi] 



[02] 



^^^^^^^ n / 1/ /J\ 

ffa 16 lib 
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[04] 



[05] 




[016] 
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[011] [nil 2] 




-AlSrf^isitsmsisnij 1 # 1 ^ fe^T'€-7-i^- 
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(72) ^gn;^^ giw ft 
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